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1 Introduction 
When women in Germany are asked what they regard to be their greatest per­
sonal health risk, over two­thirds report that breast cancer is the disease they fear 
the most. According to a survey conducted by a German health insurance fund, 
only 25% of women cite cardiovascular disease in this context (Deutsche Ang­
estellten Krankenkasse DAK, 2002). However, according to information from 
the German Federal Statistical Office, a total of 17,173 women died in Germany 
from mammary carcinoma in the year 2003, compared to 29,550 women who 
died from acute myocardial infarction (Figure 1). Why is the risk of cardiovascu­
lar events so drastically underestimated by women themselves, as well as by 
those around them? 
Figure 1: Mortality rates among women (per 100,000 population) for breast 
cancer and myocardial infarction according to age 2003 (StBa, 2005) 
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Myocardial infarction has long been viewed as a disease primarily of men; and, 
indeed, it is true that more men than women in Germany die from heart attacks 
each year. However, despite the higher prevalence in men, in absolute numbers 
women actually account for 46% of all lethal heart attacks in Germany (StBA, 
2005), and the trend is rising. The relative proportion - calculated per 100,000 
population - is somewhat lower due to the longer life expectancy of women 
(Figure 2). 
Figure 2: Acute myocardial infarction according to age and gender per 100,000 
population in 2003 (based on information from the StBa, 2005) 
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The fact that the relative rate of myocardial infarction among women is lower 
than among men is only one of the reasons why women and those around them 
are less aware of the danger of heart attacks. Another reason is the age of those 
affected. On the average, men are at least ten years younger than women when 
they suffer their first heart attack. Between the ages of 50 and 65, men are four 
times more likely than women to suffer a myocardial infarction (Figure 2). Con­
sequently, men are more likely to be gainfully employed at the time and are, 
thus, more strongly a part of public consciousness. In addition, men and women 
differ with regard to initial symptoms, as well as to the extent and the effect of 
risk factors. Only in recent years has attention been drawn to these differences. 
Indeed, well into the 1990s, coronary heart disease was studied primarily in men. 
The extent to which the findings of such studies can be applied to women has 
increasingly been called into question. 
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2 Developments in Research 
For several decades now, cardiovascular disease has been the leading cause of 
death in Western industrialised nations. Germany is no exception: cardiovascular 
diseases - and coronary heart disease (CHD) in particular - are the number one 
cause of death among both men and women in this country (StBa, 2005). Al­
though it is clear that CHD does not overwhelmingly affect men, the vast major­
ity of research on CHD in Germany to date has been conducted almost exclu­
sively in male populations (see Mittag, 2002:13). The findings of epidemio­
logical studies have frequently been extrapolated to women, despite the fact that 
there is a great variety of biological differences between men and women that 
make such a generalisation highly questionable. It has been known for some time 
that there are gender­specific differences in risk factor profiles, as well as in 
symptom manifestation and issues related to starting and managing therapies. 
Nonetheless, gender differences in cardiovascular risks did not become an im­
portant focus of research on an international scale until the early 1990s. This was 
triggered by an editorial written in 1991 by the then director of the US National 
Institutes of Health (NIH), Bernadine Healy, in which she criticised the lack of 
attention paid to women in medical research (Healy, 1991). As part of a larger 
NIH initiative, study findings on the aetiology and course of cardiovascular dis­
eases were compiled in 1992, leading to the discovery of a large deficit in re­
search on the situation of female patients (Blumenthal & Matthews, 1993). 
Increasingly, cardiology research in Germany is also taking gender­related 
factors into account. Several important German studies investigating gender 
differences in CHD have recently now been published. An important basis for 
examining coronary risk factors in this country is the MONICA Study (Monitor­
ing Trends and Determinants in Cardiovascular Disease), conducted in the 
Augsburg region. This project was initiated in the early 1980s by the World 
Health Organisation. Its goal was to describe the risk factors for cardiovascular 
disease in different world regions. The risk factors were determined by means of 
3 independent cross­sectional surveys conducted between 1984 and 1995 at 5­
year intervals on random population samples (see L6wel et al, 2005). This sur­
vey is of enormous significance for trend analyses and gender­specific examina­
tions of risk factors. In addition, Schannwell et al (2000) conducted an elaborate 
gender­comparison study on symptomology and diagnostics in coronary heart 
disease. Yet another important basis for further research can be found in studies 
on cardiological rehabilitation. Whereas Grande, Leppin, Mannebach, Romppel 
& Altenhoner (2002) and Mittag (2002) focus primarily on the question of 
whether women are disadvantaged in cardiological rehabilitation programmes, 
Hartel, Gehring, Klein and Symannek (2003b) examine gender­specific differ­
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ences in the success of rehabilitation measures following patients' first myocar­
dial infarction. 
3 Risk Factors 
A number of risk factors for the development of cardiac diseases have been iden­
tified. Data on their prevalence represent an important basis for estimating the 
relative risk of developing coronary disease. However, there are striking gender­
and age­related differences in risk factor profiles among individuals. The classi­
cal risk factors for cardiac infarction affecting both men and women include 
cigarette smoking, diabetes, obesity, low high­density lipoprotein (HDL) choles­
terol levels, and hypertension. The impact of any particular risk factor can, how­
ever, vary according to gender. In addition, there are a variety of risk factors, 
such as oral contraceptive use, that only affect women. The relative changes in 
risk factor burden seen in the MONICA study survey clearly show that the risks 
have increased, especially among women (Lowel et al, 2005). Recently there has 
been increased discussion about the role played by depression and lack of social 
support with regard to age and gender in the development of CHD. In contrast, 
the notion of Type A personality appears to have declined in importance, as can 
been seen in the comprehensive meta­analysis conducted by Myrtek on the asso­
ciations between CHD, Type A behaviour, and hostility (Knoll, Scholz, & 
Rieckmann, 2005; Myrtek, 2001). 
3.1 Somatic Risk Factors 
Cigarette smoking is the most important single risk factor for the development of 
coronary heart disease in women and men. In the early 1980s it was already 
becoming clear that smoking and oral contraceptive use were the two risk factors 
in younger female patients (<50) that were tied to issues of social status as well 
as to those related to family and career planning (Weidemann, Meyer, Fischer, & 
Wetzel, 2003). Importantly, whereas the older female patients had begun smok­
ing between the ages of 20 and 30, the younger women had already started be­
tween 15 and 18 years of age. Between 1983 and 2003 the number of women 
smokers steadily increased from 27% to 30% among women aged 25 to 69. In 
contrast, smoking among men over the same period showed a decline from 42% 
to 38%. In the year 2003, a total of 34% of women in the 18­29 years age group 
were classified as daily smokers (men: 39%) (Lampert & Burger, 2004). The 
increase in smoking prevalence among women has been attributed in particular 
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to changes in gender roles; today, for example, smoking is no longer viewed as 
"unfeminine" (see Waldron, 2002). Studies conducted in the 1980s also show 
that smoking among women is often associated with emotional stress, whether 
this be related to work or other psychosocial burdens (Weidemann et al, 2003). 
As a risk factor for CHD, smoking appears to be particularly harmful to women. 
In one study, current female smokers had a relative risk for myocardial infarction 
of 2.24 compared with non-smokers; for male smokers, however, the relative 
risk was 1.43 (Prescott, Hippe, & Schnohr, 1998:1043). Furthermore, the 
younger women are when they begin smoking, the greater their risk. Female 
smokers who use oral contraceptives and started smoking before the age of 15 
are 13 times more likely to develop CHD (Hennekens, Evans, & Peto, 1989). In 
addition, active smoking is associated with a drastic reduction in the age of onset 
for first myocardial infarction: in one study, the average age reduction was 19 
years for women (from 79 to 60 years of age) and 7 years for men (from 71 to 
64). This means that women who are heavy smokers have their first myocardial 
infarction an average even of 4 years earlier than male smokers (Hansen, Ander­
sen, & von Eyben, 1993). 
Smoking plays a less important role in the cardiovascular risk profile of 
older women, which is characterised instead by a combination of hypertension, 
overweight, and diabetes (Weidemann et al, 2003:56). The prevalence of hyper­
tension in both men and women increases steadily with advancing age. Until the 
age of 60, the prevalence of hypertension is higher in men than in women, but 
the gender gap closes in older age groups. For example, in the 70­79 years age 
group, approximately 70% of men and women are affected. From an epidemiol­
ogical standpoint, a rise in blood pressure is a consequence of aging; this is in 
contrast to the increase in LDL cholesterol and decrease in HDL cholesterol 
levels seen in older women, for which the association with menopause has been 
confirmed (Hartel, 2003a:29). 
In her analysis of data from the German Federal Health Survey [Bundesge-
sundheitssurvey] from 1998, Hartel (2003a:31) shows that women in the young­
est age group and women aged 50 years or older demonstrated a higher preva­
lence of hypercholesterolemia than did men. The greatest differences could be 
seen in the 60­69 year age group: 65% of the women and 44% of the men in this 
population suffered from hypercholesterolemia. Only in women 70 years of age 
or older did the prevalence decrease, thus narrowing the gender gap to some 
extent. A comparison of these objective figures with self­assessments by survey 
participants shows that individuals of both genders greatly underestimated their 
cholesterol levels. However, the false self­assessment among women over the 
age of 50 is particularly striking. 
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Diabetes is another risk factor that has more serious implications for women 
than for men in the context of CHD. It appears that younger women lose the 
protection normally afforded by estrogen if they develop diabetes (Hartel, 
2003a:26). Indeed, diabetes increases the risk of myocardial infarction by 6-fold 
in women, and 4-fold in men (LQwel et al, 1999). Diabetes also increases prema­
ture mortality after a heart attack by 18% for women, but only 9.9% for men 
(Lowel, Koenig, Engel, Hormann, & Keil, 2000). 
In summary, it is clear that known risk factors for cardiovascular disease in 
men also apply to women. However, comparing the prevalence of risk factors in 
women and men is of limited value only. With regard to several risk factors ­
especially smoking and diabetes ­ the relative risk of suffering a myocardial 
infarction differs markedly between men and women, as well as between differ­
ent age groups. Both smoking and diabetes represent a considerably higher coro­
nary risk for women than for men. Because of the increase in smoking among 
young women in particular, the prevalence of CHD in intermediate age groups is 
likely to rise as well. The MONICA Index in Augsburg, Germany appears to 
confirm this supposition: whereas in men the number of myocardial infarctions 
decreased by 2.3% per year between 1985 and 1995, it only decreased by 0.7% 
per year in women. Furthermore, this decrease was not distributed evenly across 
the different age groups: whereas women between the ages of 55 and 74 showed 
a reduction of 2% per year, younger women (aged 25­54) actually showed an 
annual increase of 3.8% (Verbundprojekt zur gesundheitlichen Situation von 
Frauen in Deutschland, 2001:120). This trend in younger women runs contrary to 
the general tendency towards a decrease in myocardial infarctions and thus de­
serves special attention. 
3.2 Psychosocial Risk Factors 
Over the past several years, a growing body of evidence has made clear that not 
only somatic, but also psychosocial risk factors play a role in the development 
and clinical manifestation of coronary heart disease. Of course, it should not be 
forgotten that psychosocial and biological factors often influence each other in a 
reciprocal manner, and that somatic risk factors such as smoking, overweight, or 
hypercholesterolemia are often the result of lifestyle behaviours developed in 
response to stressful life events. 
Traditionally, gender research in medicine has focused on the health conse­
quences of the double burden faced by women as they strive to find a balance 
between career and household work (Mittag, 2002:18). However, the notion that 
this double burden increases the risk of coronary heart disease has not always 
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been confirmed by the available data. Paid work and career building have a 
number of positive effects that can protect against other harmful factors - includ­
ing, most notably, economic and social independence, greater social support, and 
more emotional and intellectual stimulation (Sieverding, 1995). The converse is 
true, however, when the stress caused by women's double burden comes to out­
weigh the positive aspects of paid work. Above all, it is women with a low so­
cioeconomic status who experience the greatest burden in this regard: compared 
to female college graduates, women in unskilled positions are at a far greater risk 
of developing CHD (Wamala, Mittleman, Horsten, Schenck­Gustafsson, & Orth­
Gomer, 2000). For both men and women, low socioeconomic status is associated 
with lifestyle behaviours that increase one's susceptibility to cardiac disease: 
heavy smoking, increased stress, unhealthy eating habits, and physical inactivity 
(Brezinka & Kittel, 1996). However, socioeconomic status appears to have a 
stronger effect on women than it does on men. 
A lack of social support has also been frequently cited as a risk factor for 
CHD. However, in order to clarify this term, it is important in gender research to 
draw a distinction between the qualitative and quantitative aspects of social net­
works. For example, men and women differ with regard to the size of their net­
works: women tend to have large social networks, whereas men often depend on 
fewer social contacts. At the same time, men profit more from the support pro­
vided by women than vice versa. This is particularly true of middle­aged men. 
Older individuals can often compensate for the lack of a partner by means of a 
well­functioning social network. Cardiac events occur more frequently in indi­
viduals who are socially isolated and have little social support. This effect is 
stronger in men than in women (Schwarzer & Rieckmann, 2002:195). On the 
other hand, a spouse is frequently the person who is able to call for help when his 
or her partner is experiencing an acute heart attack. Because women in older age 
groups have a higher risk of myocardial infarction than their younger counter­
parts (see Figure 2), it is more likely that they no longer have a partner and are 
living alone. The lack of a close companion who can call for medical assistance 
in the event of an emergency may thus have a particularly unfavourable effect on 
the recognition and treatment of myocardial infarction in older women. 
Chronic stress has been cited frequently as a behavioural, and thus modifi­
able, risk factor in men and women alike. However, in contrast to the most fre­
quently investigated somatic risk factors, elucidating the exact role played by 
stress in myocardial infarction has been difficult. This may be due to the fact that 
insufficient attention has been paid to the affective manifestations of chronic 
emotional distress, such as feelings of "burn out", exhaustion, or pessimism 
about the future ­ all of which can contribute to depression or depressive moods 
(Ladwig, Erazo, & Rugulies, 2004). Individuals with coronary heart disease 
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often have concomitant depression. Frequently, depressive moods are prodromal 
to an infarction, although it is not always possible to diagnose these in an objec­
tive manner. Such "premanifest" illness behaviour, characterised by energy loss 
and exhaustion, may be relatively non­specific. The question as to whether these 
factors independently influence the course of disease is still largely unexplored 
(Ladwig et al, 2004:11). Depression is associated with a number of behavioural 
risk factors, such as smoking, alcohol abuse, and physical inactivity. On a 
physiological level, these behaviours correspond, for example, with overweight, 
diabetes, and hypertension. 
4 Diagnosis and Prognosis After Cardiac Events 
In the sections above we described how individual risk factors affect cardiovas­
cular health. But how do men and women differ with regard to disease manifes­
tation and outcome after myocardial infarction and bypass surgery? 
4.1 Manifestation and Acute Care of Myocardial Infarction 
An elaborate study by Schannwell and colleagues (2000) recorded and analysed 
clinical symptoms and history in more than 5000 patients (50% women) who had 
been admitted to hospital due to suspected CHD. The findings of this study 
clearly underline the problems involved in diagnosing CHD in women versus 
men: almost 60% of the women in the study indicated experiencing atypical 
anginal symptoms compared to 19% of the men. This may very well be one of 
the main reasons why CHD is underestimated among women in clinical practice. 
This finding is in accordance with the fact that women were much more likely to 
visit a general or non­medical practitioner prior to hospital admission (Table 1). 
In fact, 68% of women vs. 4% of men in whom CHD was eventually diagnosed 
indicated that they had visited at least two medical specialists before being ad­
mitted to hospital for an invasive investigation. Interestingly, there were also 
differences in the type of specialists that had been consulted: only half as many 
women as men consulted a cardiologist (see Table 1). These factors undoubtedly 
contributed to the delay in the diagnosis of CHD in women. The average length 
of time between the onset of clinical symptoms and the actual diagnosis was a 
startling 77 months for women vs. 9 months for men. One can only speculate on 
the extent to which the cardiac function of these patients may have deteriorated 
during this period of time and what consequences this might have for their prog­
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nosis. The delay in diagnosis also translates into considerably higher health care 
costs. 
Table 1: Epidemiological data on prehospital diagnosis of CHD 
(Schannwell et al, 2000) 
Women with CHD Men with CHD 
Age at time of diagnosis 67±4.1 57+2.3 
Number of months with prior 
angina pectoris 77+8 9+2 
Prehospital diagnosis 
General practitioner 
(„Praktischer Arzt") 65 % 43 % 
Internist 2 2 % 5 7 % 
Non­medical practitioner 13 % 0 % 
Number of specialists 
1 11 % 73 % 
>2 6 8 % 4 % 
Type of specialists 
Cardiologist 41 % 8 2 % 
Orthopaedist 83 % 47 % 
Neurologist 4 2 % 19% 
Psychotherapist 31 % 15 % 
Because the manifestations of infarction in women are more complex, and be­
cause many women are unaware that they are at risk, there is also a long delay 
between symptom onset and eventual diagnosis in cases of acute myocardial 
infarction. Men who experience severe chest pain are probably more likely to 
suspect a heart attack and seek medical help, either of their own accord or at the 
prompting of someone else. Women, in contrast, may possibly wait longer be­
fore seeking assistance (Mittag, 2002:65). Myocardial infarction is still regarded 
as a "man's disease", especially by younger women and those around them. The 
prodromal symptoms of acute myocardial infarction are often non­specific in 
women. Women are more likely than men to have symptoms that differ from 
those of typical angina pectoris, experiencing, for example, only shortness of 
breath, nausea, sweating, or neck pain. This difference in the premonitory mani­
festation of infarction may be one of the reasons for the higher mortality rate in 
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women following a heart attack. Not only women themselves, but also their 
attending physicians, often appear to be interpreting their symptoms incorrectly, 
leading to delayed hospital admission. In women, the symptoms of an impending 
infarction are more likely to be attributed at first to spinal disorders or gastric 
complaints (Hartel, 2003a:47). This is one of the reasons why women reach the 
emergency room an average of 60 minutes later than men after noticing initial 
symptoms (Grande et al, 2002:150). Analyses of data from the MONICA Study 
in Augsburg, Germany, also point to a clear association between marital status 
and mortality. A total of 39% of the women vs. 4% of men in this population 
who experienced sudden death after acute myocardial infarction were widowed. 
When women suffer a heart attack, they are more likely to be alone and lacking a 
partner who would be able to call an ambulance (Mittag, 2002:65). Because the 
decision to call for medical assistance usually depends on the presence of a 
friend or relative, it may well be that a number of female heart attack patients die 
due to delays in treatment (Hartel & Lowel, 1991). Thus, the fact that women are 
admitted to hospital later than men should not be interpreted solely as the result 
of poor quality health care. 
4.2 Prognosis After Myocardial Infarction and Bypass Surgery 
Since the early 1990s a large number of epidemiological and clinical studies 
have focused on the question of whether women have an increased risk of pre­
mature death after myocardial infarction compared to men. Data from the 
MONICA Project of the World Health Organisation have shown that this is the 
case in the majority of the 21 countries that participated in the study (see Hartel, 
2003a: 14). Men may be more likely than women to suffer heart attacks ­ but 
women are more likely to die from them. Data from the Augsburg Index from 
1985/95 for individuals between the ages of 25 and 74 show that, of the heart 
attack victims who died prematurely from the event, 34% did so before reaching 
the emergency room. Another 20% died on their first day in hospital, and another 
5% between the second and twenty­eighth day in hospital. This means that only 
41% of those affected were still alive after 4 weeks (Verbundprojekt zur gesund­
heitlichen Situation von Frauen in Deutschland, 2001). 
The fact that rates of premature death among women changed only mini­
mally from 1985/87 to 1995/97 is surprising considering the frequent claims that 
the quality of acute treatment in myocardial infarction no longer differs between 
men and women, as it once did (Hartel, 2003a: 15). At first glance, a logical ex­
planation for higher mortality in women would be that they are, on the average, 
older than men when they experience their first infarction. Whereas in men CHD 
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mortality increases in a linear fashion starting at the age of 35, in women the 
curve is shifted up by approximately 10 years and shows a strong increase in 
mortality starting at approximately the age of 65 (see Figure 2). More than 95% 
of CHD-related deaths in women occur in this age group. In contrast, only 37% 
of CHD-related deaths in men occur in individuals above the age of 65 (Mittag, 
2002:11). In addition, women in this age group often suffer from other age-
related diseases and are treated in a less "aggressive" manner. However, a closer 
look at the available epidemiological data reveals that the older average age of 
women who present themselves with CHD is not a sufficient explanation for 
their higher mortality rate. As was demonstrated by Vaccarino, Parsons, Every, 
Barron and Krumholz (1999) in a prospective cohort study in the United States, 
younger women showed higher mortality following a heart attack than did older 
women. Younger women (<50 years of age) in the study were also more than 
twice as likely to die after a heart attack than age-matched men - a gender gap 
which did not close until approximately the age of 70. 
Coronary heart disease is often treated with bypass surgery, a method by 
which a blood vessel taken from the tissues of the chest, arms, or legs is used to 
route blood around blockages in the coronary arteries. The number of women 
who undergo this procedure has risen continually in recent years; today women 
comprise almost 30% of all bypass patients. However, it should be noted that the 
increased use of such invasive methods is not always associated with better 
chances of survival. Women are generally older than men at the time of diagno­
sis, and their treatment is made more difficult by the fact that their coronary 
system differs from that of men in a variety of respects. As a result, less "aggres­
sive" treatment in women is not necessarily a sign of disadvantage, but rather is 
based on the fact that women who are diagnosed as suffering from coronary 
disease are older and have a different clinical picture than men. The role played 
by the expectations and gender­specific stereotypes of physicians has yet to be 
determined. 
There is a general consensus that women have a poorer prognosis than men 
following bypass surgery (Regitz­Zagrosek et al, 2004; Vaccarino et al, 2003). 
The only German study on this topic to date examined in­hospital mortality of 
17,528 consecutive inpatients who underwent coronary artery bypass grafting 
between 1992­2001 at the German Heart Institute in Berlin (Regitz­Zagrosek et 
al, 2004). Compared to men, women in the study had a 1.5­fold higher risk of 
death following the bypass operation. This increased risk was not evenly distrib­
uted among the different age groups, however. Whereas women who were under 
50 had a 2.4­fold higher risk, the gender gap closed with advancing age; at ap­
proximately the age of 70, men and women showed a comparable risk of mortal­
ity (Figure 5). 
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Figure 3: Mortality risk ratio according to age group in women vs. men after 
bypass surgery (Regitz-Zagrosek et al, 2004) 
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This does not appear consistent with the observation that premenopausal woman 
are protected from coronary heart disease. It is conceivable that women who 
undergo bypass surgery at a relatively young age comprise a special risk group. 
Women have a poorer prognosis than men, both following myocardial in­
farction and after bypass surgery. In both of these contexts, it is especially 
younger women who have a markedly higher risk of mortality compared to men 
(Regitz­Zagrosek et al, 2004; Vaccarino et al, 1999). Currently known risk fac­
tors cannot fully explain this gender difference, however. As a result, one can 
only speculate on the age and gender interactions observed in the abovemen­
tioned studies. Clinical parameters that have been suggested in this context in­
clude genetic risk profiles and hormone status (Regitz­Zagrosek et al, 2004). 
Depression has also been identified in a number of studies as a predictor of mor­
tality following coronary artery bypass surgery (Blumenthal et al, 2003) and 
after myocardial infarction (Frasure­Smith, Lesperance, Juneau, Talajic, & 
Bourassa, 1999). Because women in Germany are almost twice as likely to suffer 
from depression as men (Briiggemann & Haltenhof, 2002), this may prove to be 
an explanatory approach to higher mortality rates in women. 
Another reason for the poorer prognosis for women with CHD may be due 
to an inability to reduce the number of household activities they perform, giving 
them less opportunity to recover after myocardial infarction or bypass surgery. 
Several studies in the United States have examined the association between 
household activities and health status after cardiac events. In a prospective longi­
tudinal study (15 men, 15 women), Rose, Suls and Green (1996) showed that the 
spouses of female patients assumed greater responsibility for domestic tasks in 
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the first weeks after the heart attack. As early as 10 weeks after the heart attack, 
however, the female patients were already performing substantially more domes­
tic work than their spouses. The support provided by male spouses was thus 
limited primarily to the time directly following discharge from hospital. In con­
trast, men were able to markedly reduce the number of household activities they 
performed following myocardial infarction, allowing for a longer recovery pe­
riod. In general, it appeared to be difficult for patients to forgo traditional sex­
typed activities. In a later American longitudinal study with 63 patients, the cor­
relations between the symptoms reported and activities performed were quite 
variable with respect to gender. In men, there was a reverse correlation: the more 
symptoms they reported, the more they limited their household activities. In 
contrast, female patients appeared to pay little or no heed to their symptoms 
(Lemos, Suls, Jenson, Lounsbury, & Gordon, 2003:13). Despite their functional 
limitations and more severe symptoms, women continued to perform their usual 
activities and appeared to pay less attention to their own needs. This pattern of 
behaviour may place female patients at particular risk, especially considering the 
fact that household activities are often not distributed evenly throughout the day, 
but rather are concentrated within a certain period of time (Jenson, Suls, & 
Lemos, 2003). In the early postoperative phase, when patients are instructed to 
avoid physical strain ­ in particular of their upper body ­ such behaviour un­
doubtedly represents an increased risk. As far as we know, to date, no studies 
have been conducted in Germany on the burden of household work in women 
following myocardial infarction or bypass surgery. 
5 Gender- and Age-Related Aspects of Rehabilitation 
In Germany, approximately 280,000 persons experience a myocardial infarction 
each year, and hundreds of thousands of patients require bypass surgery or un­
dergo procedures to widen narrowed coronary arteries (StBA, 2003). Acute car­
diac events interrupt the everyday working lives of affected individuals and de­
prive them of their normal social environment. Current cardiac rehabilitation 
programmes were developed in the 1960s and 1970s with younger men in mind 
and had the primary goal of helping these individuals return to work. However, 
with health care resources becoming increasingly scarce, it is today more impor­
tant than ever to determine precisely which measures are needed most, and to 
evaluate the effectiveness of these measures, in an evidence­based fashion. 
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5.1 Are Women Disadvantaged With Regard to Health Care? 
In 1991 the Rehabilitation Commission of the German Association of Pension 
Funds [ Verband Deutscher Rentenversicherungstrager, VDR] presented a series 
of recommendations on the further development of medical rehabilitation in 
Germany. In its report, the Commission noted that rehabilitation services for 
several diagnoses were still utilised much less frequently by women than men in 
this country (VDR/Reha-Kommission, 1992:187). A little over a decade later, 
however, the situation has changed. None of the three recent rehabilitation stud­
ies (Grande et al, 2002, Mittag, 2002, Hartel et al, 2003b) focusing on gender 
discrepancies was able to find any evidence that women were disadvantaged in a 
quantitative manner with regard to access to services or service utilisation. How­
ever, this does not answer the question as to the appropriateness of particular 
services. When they begin rehabilitation programmes, women are considerably 
more impaired physically and psychologically than comparably aged men. This 
applies to disease severity, exercise tolerance, comorbidity, risk factors, and 
health­related quality of life. In women, anxiety and depressive symptoms ap­
pear to be especially pronounced at the start of rehabilitative therapy compared 
to men ­ a difference that could also be clearly seen at the end of rehabilitation in 
at least one German study on the topic (Hartel, 2005:11). In the rehabilitation 
study by Mittag (2002:68), younger women, in particular, experienced depres­
sion as a result of their illness. They more frequently reported feeling that their 
personal health was dependent on chance or fate, seeing as a result fewer oppor­
tunities to influence the state of their health through treatment or, for example, a 
change in lifestyle. At the same time, younger women suffered considerably 
more disease­related worries compared with men or, in particular, older women. 
Younger women also reported experiencing pronounced vital exhaustion (Mit­
tag, 2002:68). This can be explained by the personal circumstances of many 
younger women, for whom family­ and work­related stress often represent an 
especially large burden. Moreover, the disease often appears in a completely 
unexpected manner at this time of life and requires a great deal of adjustment. 
And in the study by Mittag (2002:68) it is precisely the younger women who 
described their situation as unclear, difficult to manage, or unsatisfying. Accord­
ing to traditional concepts of the family, women are assigned the expressive role 
­ that is, they are responsible for providing their husbands and children with 
socioemotional support. The lack of control over one's own life can set in mo­
tion a vicious circle that eventually leads to severe depression (e.g. Nolen­
Hoeksema, Larson & Grayson, 1999:1061). 
Differences in personal circumstances also appear to influence the reasons 
reported by men and women for not participating in outpatient rehabilitation 
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programmes, such as in supervised exercise groups. Women most often give 
practical reasons for non-participation, citing for example that the programme is 
too far from their home or that they have no means of transportation. The main 
reasons for non-participation cited by men include lack of interest or the opinion 
that the programme is "not fun" (Hartel, 2003a:51). Because of this, Hartel et al 
(2003b:45) recommends therapy programmes that take the special circumstances 
of women into account. Programmes like these are based on separate, women-
only groups that deal specifically with the multiple comorbidities common to 
women, that teach self-confidence, and that provide instructions on how to make 
use of what they have learned in everyday life. The emphasis lies on the psycho­
social and familial burdens, fears, and depressions typically experienced by 
women. To date, such programmes have met with strong approval by female 
patients (Hartel, 2005:12). It may be that new social structures are able to de­
velop in women's groups like these, leading to greater mutual support. 
5.2 The Role ofAge in the Allocation of Health Care Services 
According to the findings of the three rehabilitation studies described above, 
gender does not have an effect on the allocation of health care services among 
patients with CHD. A patient's age, however, does appear to play an important 
role in this regard (Grande et al, 2002:151). Grande et al assert that younger 
patients receive a larger number of diagnostic interventions, such as exercise 
ECG testing and coronary angiography. In addition, there were clear age­related 
differences with regard to discharge medication and patients' use of rehabilita­
tion services. Participants in rehabilitation programmes and supervised exercise 
groups were an average of 3 to 4 years younger than non­participants. The older 
the patients were, the less they made use of services such as bicycle ergometer 
training, psychological counselling, and/or anti­smoking classes (Grande et al, 
2002:151). These differences are not a sign that care was being tailored to the 
needs of certain groups of individuals, however, because older patients simply 
received fewer, rather than different, services (Grande et al, 2002:157). These 
findings show that some of the differences, which at first glance appear to be 
based on gender, are in reality due to age. Indeed, age appears to be a more im­
portant factor than gender with regard to the allocation of health care services 
(Grande et al, 2002:151). Focusing too narrowly on gender can easily obscure 
this fact by confounding the pre­existing sociodemographic and medical charac­
teristics that lead a patient to make use of, or receive, particular health care ser­
vices. In the acute care phase of treatment, the greater prevalence of multimor­
bidity, the less favourable risk factor profile, and the poorer state of health in 
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older patients undoubtedly play an important role. Furthermore, during the reha­
bilitation phase ­ if not much earlier ­ patients themselves also influence the 
type of care they receive insofar as they consent to, or decline, certain services. 
Differences in patients' subjective perception of disease, which have been found 
in a number of studies, may exert a substantial influence in this context (Grande 
et al, 2002:154). Because the number of older patients in rehabilitation care is 
expected to rise considerably in the future, it is essential that new rehabilitation 
services be developed that are tailored specifically to the needs of this particular 
age group (Grande et al, 2002:154). 
6 Conclusions 
The differences in CHD rates between men and women begin to level out as 
patients grow older. Due to the aging of society and changes in the risk factor 
profiles of younger women, it is very likely that the number of female heart pa­
tients will increase dramatically in the future. The findings of recent risk factor 
analyses underscore the importance of differentiating patients according to gen­
der and age in medical research and treatment. Indeed, there are clearly risk 
factors, such as smoking, that exert a greater influence on the incidence of coro­
nary heart disease in women than in men, and that interact with other risk factors 
in different ways or to a different extent depending on gender. Gender­specific 
factors also influence the manifestation, course, and prognosis of cardiovascular 
diseases. In contrast, age appears to be the major determinant in the allocation of 
health care services. Whereas men and women, in general, receive comparable 
health care services, older patients receive fewer services than younger patients, 
regardless of their gender. The reasons for these differences and the roles played 
by patients and physicians cannot be fully explained based on the available data. 
However, the overarching goal of achieving "fairness" or "equality" in health 
care cannot be reached by completely standardising the services provided. Stan­
dardisation carries with it the danger of neglecting the unique characteristics and 
needs of certain groups. Studies have repeatedly shown that the positive effects 
of rehabilitation programmes are difficult to sustain (Willich et al, 2001). In 
order to account for changes in lifestyles and health­related behaviour, it will be 
necessary to develop new concepts that differentiate patients according to gender 
and age. 
Younger female patients appear to comprise a special risk group. To date, 
few studies in Germany have focused explicitly on the role played by gender in 
coronary heart disease. Almost no research has been conducted in this country on 
the extent to which family­ and work­related stress influences CHD, patient 
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recovery following myocardial infarction, or bypass surgery. It is difficult to 
generalise the findings of studies from America or Scandinavia, for example, 
because of sociocultural differences. As a result, new studies in Germany that 
focus on these issues are urgently needed. In Europe, the first "Institute of Gen­
der Related Medicine" was founded in Sweden in 2001 at the Karolinska Insti­
tute. The first such institution in Germany, the Centre for Gender in Medicine 
[Zentrum fur Geschlechterforschung in der Medizin, GiM], was established in 
2004 at the Charite University Medical Centre in Berlin. The task of the GiM is 
to investigate why the prevalence, course, and manifestation of many diseases 
differ between women and men. The example of gender­ and age­related effects 
in cardiovascular disease makes clear that gender research in medicine is, by 
definition, an interdisciplinary field. In which cases do the effects of age contrib­
ute more than the effects of gender to our understanding of variance? To what 
extent can different examples of variance in medicine be traced back to biologi­
cal factors, or to social ones? In the English­speaking countries, "gender" has 
become an established concept and is used to distinguish between the social and 
cultural characteristics of men and women and their biological sex (see Legato, 
2004). Societies assign different roles and allocate different resources to men and 
women, and they judge their contributions to the community according to differ­
ent standards, as well. How much of what we describe as "masculine" or "femi­
nine" can be attributed to biological sex and thus cannot be influenced? And how 
much is acquired and thus subject to change? The process of investigation and 
discovery in this field of inquiry has been set in motion, but there are many im­
portant questions that still need to be answered. 
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